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R, 50 R and 100 R in marmosets (600 cells examined at each dose). The
present committee's review of the relevant data suggests that a value of 2 x
10~4/rem would be more appropriate (see the later section in this chapter
on chromosome aberrations in mice and other mammals). In any case, the
BEIR III calculation of risk of induced transmitted balanced translocations
was (7 x 10~4)(2/3)(l/2)(0.45/2) = 5.25 x 10~5 translocations/rem, where
2/3 is the assumed ratio of the observed incidence of partial sterility to
that calculated on the basis of the incidence of multivalent translocations
in primary spermatocytes, 1/2 is the correction for dose rate, and 0.45 is
the assumed frequency of alternate segregation of which 1/2 yield balanced
translocation gametes. To accommodate the uncertainties regarding the
dose rate reduction factor, the BEIR III Committee preferred to use the
order-of-magnitude range 1.7 x 10"5 to 1.7 x 10~4 translocations/rem.

The corresponding calculation for unbalanced products was (7 x
10-4)(2/3)(l/2)(0.55)(0.05)(l/4) = 1.6 x 10~6 unbalanced zygotes/rem,
where 0.55 is the assumed frequency of adjacent segregation, 5% of such
translocation gametes are assumed to be capable of producing viable aneu-
ploids, of which 1 in 4 lead to viable zygotes. Again, an order-of-magnitude
range was given as 0.5 x 10~6 to 5 x 10~6 unbalanced zygotes/ rem. Mul-
tiplying by 2 (assuming females are about as inducible as males) leads to
BEIR Ill's conclusion (Table IV-2 in BEIR III) that fewer than 10 cases/106
of induced chromosomal aberrations would appear in the first generation
following exposure to 1 rem of radiation.

NUREG/CG 4214

The U.S. Nuclear Regulatory Commission NUREG report (NU85) also
used experimental data obtained from marmosets and humans. They took
the induction rate of multivalent translocations in spermatogonia irradiated
by x rays at and below 100 R (4 data points, one human and three mar-
mosets) as 7.4 x 10~4. Their calculations were (7.4 x 10-4)(l/2)(0.4)(l/4)
= 3.7 x 10~5 balanced translocations/rem, where 1/2 is a dose rate correc-
tion, and 0.4 is a relative biological effectiveness (RBE) correction to go
from x rays to gamma rays. Again, 1/4 of the segregants were assumed to
be balanced translocations. For unbalanced products, the calculation was
(7.4 x 10-4)(1/2)(0.4)(1/2)(1/10) = 7.4 x 1Q-6 unbalanced zygotes/rem,
where 1/2 is the frequency of adjacent segregation and 1/10 is the prob-
ability of survival. These values are for males. In females, the induced
translocations are expected to result from chromatid breaks, so the cor-
responding calculations were (7.4 x 10~4)(1/2)(0.4)(1/16) = 9.25 x 10~6
balanced translocations/rem, and (7.4 x 10-4)(1/2)(0.4)(6/16)(1/10) = 5.6
x 10~6 unbalanced zygotes/rem.

Comparing the NUREG calculations with the BEIR III results, three